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Method  for  conditional  deletion  of  data  objects  within  a  data  processing  system. 

A  method  is  disclosed  for  the  conditional 
deletion  of  selected  data  objects  within  a  data 
processing  system.  In  a  data  processing  system 
having  a  plurality  of  data  objects  stored  within  a 
library  service,  it  is  common  for  a  selected  data 
object  to  be  utilized  or  temporarily  removed  by 
a  system  user.  In  response  to  a  request  to  delete 
a  selected  data  object,  a  determination  is  first 
made  whether  the  data  object  in  question  is  in 
use  or  temporarily  removed  from  the  library 
service.  If  the  data  object  to  be  deleted  is  in  use 
or  temporarily  removed,  the  deletion  of  that 
data  object  is  automatically  halted  in  accord- 
ance  with  the  method  of  the  present  invention. 
In  one  embodiment  of  the  present  invention,  the 
deletion  of  a  selected  data  object  may  be  tem- 
porarily  deferred  in  response  to  a  determination 
that  the  data  object  is  in  use  or  temporarily 
removed,  until  such  time  as  the  data  object  is 
returned  to  the  library  service  or  no  longer  in 
use.  In  each  disclosed  embodiment  of  the  pre- 
sent  invention,  the  authority  to  delete  a  particu- 
lar  data  object  is  determined  prior  to  permitting 
such  deletion. 
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SUMMARY  OF  THE  INVENTION BACKGROUND  OF  THE  INVENTION 

It  is  therefore  one  object  of  the  present  invention 
to  provide  a  method  of  improving  data  processing  sys- 

5  terns. 
It  is  another  object  of  the  present  invention  to  pro- 

vide  an  improved  method  for  maintaining  data  integ- 
rity  within  a  data  processing  system. 

It  is  yet  another  object  of  the  present  invention  to 
10  provide  an  improved  method  for  conditionally  deleting 

a  data  object  within  a  data  processing  system. 
The  foregoing  objects  are  achieved  as  is  now 

described,  in  a  data  processing  system  having  a 
plurality  of  data  objects  stored  within  a  library  service, 

15  it  is  common  for  a  selected  data  object  to  be  utilized 
or  temporarily  removed  by  a  system  user.  In  response 
to  a  request  to  delete  a  selected  data  object,  a  deter- 
mination  is  first  made  whether  the  data  object  in  ques- 
tion  is  in  use  or  temporarily  removed  from  the  library 

20  service.  If  the  data  object  to  be  deleted  is  in  use  or 
temporarily  removed,  the  deletion  of  that  data  object 
is  automatically  halted  in  accordance  with  the  method 
of  the  present  invention.  In  one  embodiment  of  the 
present  invention,  the  deletion  of  a  selected  data 

25  object  may  be  temporarily  deferred  in  response  to  a 
determination  that  the  data  object  is  in  use  or  tempor- 
arily  removed,  until  such  time  as  the  data  object  is 
returned  to  the  library  service  or  no  longer  in  use.  In 
each  disclosed  embodiment  of  the  present  invention, 

30  the  authority  to  delete  a  particular  data  object  is  deter- 
mined  prior  to  permitting  such  deletion. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

35  The  novel  features  believed  characteristic  of  the 
invention  are  set  forth  in  the  appended  claims.  The 
invention  itself  however,  as  well  as  a  preferred  mode 
of  use,  further  objects  and  advantages  thereof,  will 
best  be  understood  by  reference  to  the  following 

40  detailed  description  of  an  illustrative  embodiment 
when  read  in  conjunction  with  the  accompanying 
drawings,  wherein: 

Figure  1  is  a  pictorial  representation  of  a  distri- 
buted  data  processing  system  which  may  be 

45  utilized  to  implement  the  method  of  the  present 
invention; 
Figure  2  is  a  pictorial  representation  of  a  library 
service  within  the  data  processing  system  of  Fig- 
ure  1  ;  and 

50  Figure  3  is  high  level  flow  chart  depicting  the  con- 
ditional  deletion  of  a  data  object  in  accordance 
with  the  method  of  the  present  invention. 

DETAILED  DESCRIPTION  OF  PREFERRED 
55  EMBODIMENT 

With  reference  now  to  the  figures  and  in  particular 
with  reference  to  Figure  1  ,  there  is  depicted  a  pictorial 

Technical  Field 

The  present  invention  relates  in  general  to 
methods  for  improving  data  processing  systems,  and 
in  particular  to  methods  for  maintaining  data  integrity 
within  data  processing  systems.  Still  more  particu- 
larly,  the  present  invention  relates  to  methods  for  con- 
ditionally  deleting  data  objects  within  a  data 
processing  system. 

Description  of  the  Related  Art 

It  is  common  within  known  data  processing  sys- 
tems  to  group  a  plurality  of  data  objects  or  documents 
within  a  library  service  so  that  these  data  objects  may 
be  utilized  and/or  temporarily  removed  by  users  within 
the  system.  As  is  typical  in  these  known  systems,  the 
ability  of  a  particular  user  to  utilize  or  temporarily 
remove  a  particular  data  object  is  selectively  defined 
by  setting  forth  a  level  of  authority  which  that  user  may 
enjoy  with  regard  to  a  particular  data  object. 

For  example,  a  particular  user  may  be  authorized 
to  read  a  particular  document  but  not  to  copy  or  delete 
that  document.  However,  in  the  case  of  each  docu- 
ment  within  a  data  processing  service,  a  particular 
user  designated  as  the  owner  of  that  document,  or  a 
user  given  the  highest  level  of  authority  with  regard  to 
that  document,  may  specify  that  a  particular  docu- 
ment  be  deleted  from  the  library  service  wherein  that 
document  is  maintained. 

This  particular  activity  can  create  a  problem  in 
known  data  processing  system  environments  in  that 
a  document  owner  or  a  user  with  sufficient  authority 
may  request  that  a  document  be  deleted  and  have  the 
library  service  responsible  for  that  document  delete 
the  document,  regardless  of  whether  the  document  is 
in  use  or  temporarily  removed  from  the  library  service 
by  a  second  user.  In  the  case  of  a  document  which 
has  been  temporarily  removed,  known  library  ser- 
vices  will  delete  all  references  to  that  document  and 
an  error  message  will  be  generated  upon  an  attempt 
by  a  second  user  to  check  the  document  back  into  the 
library  service.  Of  course,  those  skilled  in  the  art  will 
appreciate  that  the  deletion  of  a  document  by  the 
document  owner  while  the  document  is  in  use  by  a 
second  user  will  clearly  have  a  negative  impact  on 
data  integrity  and  perceived  user-friendliness  within 
the  data  processing  system. 

Therefore,  it  should  be  obvious  that  a  need  exists 
for  a  method  whereby  the  deletion  of  a  document  from 
a  library  service  within  a  data  processing  system  may 
be  conditioned  upon  the  document  being  resident 
within  the  library  service  and  not  being  currently  in  use 
by  a  second  user. 
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representation  of  a  data  processing  system  8  which 
may  be  utilized  to  implement  the  method  of  the  pre- 
sent  invention.  As  may  be  seen,  data  processing  sys- 
tem  8  may  include  a  plurality  of  networks,  such  as 
Local  Area  Networks  (LAN)  10  and  32,  each  of  which  5 
preferably  includes  a  plurality  of  individual  computers 
1  2  and  30,  respectively.  Of  course,  those  skilled  in  the 
art  will  appreciate,  that  a  plurality  of  Intelligent  Work 
Stations  (IWS)  coupled  to  a  host  processor  may  be 
utilized  for  each  such  network.  10 

As  is  common  is  such  data  processing  systems, 
each  individual  computer  may  be  coupled  to  a  storage 
device  14  and/or  a  printer/output  device  16.  One  or 
more  such  storage  devices  14  may  be  utilized,  in 
accordance  with  the  method  of  the  present  invention,  15 
to  store  the  various  data  objects  or  documents  which 
may  be  periodically  accessed  and  processed  by  a 
user  within  data  processing  system  8,  in  accordance 
with  the  method  of  the  present  invention.  In  a  manner 
well  known  in  the  prior  art,  each  such  data  processing  20 
procedure  or  document  may  be  stored  within  a  stor- 
age  device  14  which  is  associated  with  a  Resource 
Manager  or  Library  Service,  which  is  responsible  for 
maintaining  and  updating  all  resource  objects 
associated  therewith.  25 

Still  referring  to  Figure  1  ,  it  may  be  seen  that  data 
processing  network  8  may  also  include  multiple  main- 
frame  computers,  such  as  mainframe  computer  18, 
which  may  be  preferably  coupled  to  Local  Area  Net- 
work  (LAN)  10  by  means  of  communications  link  22.  30 
Mainframe  computer  18  may  also  be  coupled  to  a 
storage  device  20  which  may  serve  as  remote  storage 
for  Local  Area  Network  (LAN)  1  0  may  be  coupled  via 
communications  controller  27  and  communications 
link  34  to  a  gateway  server  28.  Gateway  server  28  is  35 
preferably  an  individual  computer  or  Intelligent  Work 
Station  (IWS)  which  serves  to  link  Local  Area  Network 
(LAN)  32  to  Local  Area  Network  (LAN)  10. 

As  discussed  above  with  respect  to  Local  Area 
Network  (LAN)  32  and  Local  Area  Network  (LAN)  10,  40 
a  plurality  of  data  processing  procedures  or  docu- 
ments  may  be  stored  within  storage  device  20  and 
controlled  by  mainframe  computer  18,  as  Resource 
Manager  or  Library  Service  for  the  data  processing 
procedures  and  documents  thus  stored.  Of  course,  45 
those  skilled  in  the  art  will  appreciate  that  mainframe 
computer  1  8  may  be  located  a  great  geographical  dis- 
tance  from  Local  Area  Network  (LAN)  10  and  similarly 
Local  Area  Network  (LAN)  10  may  be  located  a  sub- 
stantial  distance  from  Local  Area  Network  (LAN)  32.  50 
That  is,  Local  Area  Network  (LAN)  32  may  be  located 
in  California  while  Local  Area  Network  (LAN)  10  may 
be  located  within  Texas  and  mainframe  computer  18 
may  be  located  in  New  York. 

As  will  be  appreciated  upon  reference  to  the  55 
foregoing,  it  is  often  desirable  for  users  within  one  por- 
tion  of  distributed  data  processing  network  8  to 
access  a  data  object  or  document  stored  in  another 

portion  of  data  processing  network  8.  In  order  to  main- 
tain  a  semblance  of  order  within  the  documents  stored 
within  data  processing  network  8  it  is  often  desirable 
to  implement  an  access  control  program.  As  discus- 
sed  above,  this  is  generally  accomplished  by  listing 
those  users  authorized  to  access  each  individual  data 
object  or  document,  along  with  the  level  of  authority 
that  each  user  may  enjoy  with  regard  to  a  document. 
In  this  manner  the  authority  to,  order  the  deletion  of  a 
selected  document  may  be  restricted  to  a  single  user, 
or  a  limited  number  of  users. 

However,  as  those  skilled  in  the  art  will 
appreciate,  the  deletion  of  a  particular  document 
which  is  stored  within  data  processing  network  8  by 
the  owner  of  that  document,  or  a  user  with  sufficient 
authority,  may  result  in  problems  in  data  integrity  and 
conflicts  between  users  when  a  data  object  is  in  use 
by  a  second  user  or  temporarily  removed  from  a  lib- 
rary  service  during  the  period  of  time  when  the  owner 
requests  a  deletion  of  that  document.  Therefore,  it 
should  be  obvious  that  a  need  exists  for  a  method 
whereby  a  document  may  be  conditionally  deleted 
from  a  library  service  when  that  document  is  not  in  use 
or  temporarily  removed  from  the  library  service  by  a 
second  user. 

Referring  now  to  Figure  2,  there  is  depicted  a  pic- 
torial  representation  of  a  library  service  40  within  data 
processing  network  8  of  Figure  1  .  As  is  illustrated,  lib- 
rary  service  40  includes  a  plurality  of  documents  listed 
within  column  42.  Listed  within  column  44  are  the 
identities  of  the  owner  of  each  document  listed  within 
column  42.  That  is,  document  A  within  library  service 
40  is  owned  by  user  1  and  document  D  is  owned  by 
user  2.  By  "owned"  what  is  meant  is  that  user  having 
full  authority  for  the  document,  including  the  authority 
to  delete  or  modify  that  document  in  any  way. 

As  those  skilled  in  the  art  will  appreciate,  a  docu- 
ment  stored  within  library  service  40  may  be  tempor- 
arily  removed  for  utilization  by  a  user,  as  is  illustrated 
at  reference  numeral  46.  Reference  numeral  46 
depicts  a  user  who  has  removed  document  C  from  lib- 
rary  service  40  for  temporary  utilization.  Similarly,  a 
user  may  utilize  a  document  within  library  service  40 
without  removing  that  document.  For  example,  at 
reference  numeral  48,  user  1  is  graphically  depicted 
as  utilizing  document  G,  while  document  G  is  present 
within  library  service  40. 

Upon  reference  to  the  foregoing,  those  skilled  in 
the  art  will  appreciate  that  the  deletion  of  document  C 
or  document  G  during  the  period  of  time  when  those 
documents  are  temporarily  removed  from  library  ser- 
vice  40,  or  in  use  by  a  user  within  library  service  40, 
will  result  in  a  problem  of  data  integrity  and  user  con- 
flict  within  data  processing  network  8. 

With  reference  now  to  Figure  3,  there  is  depicted 
a  high  level  flow  chart  which  illustrates  the  conditional 
deletion  of  a  data  object  from  library  service  40  (see 
Figure  2)  in  accordance  with  the  method  of  the  pre- 
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sent  invention.  As  is  illustrated,  the  process  begins  at 
block  50  and  thereafter  passes  to  block  52  which  illus- 
trates  the  requesting  of  a  document  deletion  by  a  user 
within  data  processing  network  8  (see  Figure  1).  Next, 
block  54  illustrates  a  determination  of  whether  or  not  s 
the  user  in  question  has  requested  a  conditional  dele- 
tion  of  the  specified  document. 

In  the  event  the  user  requesting  the  deletion  of  a 
document  has  not  requested  a  conditional  deletion  of 
the  document,  the  process  passes  to  block  68  whe-  w 
rein  a  determination  is  made  whether  the  user 
requesting  the  deletion  has  sufficient  authority  to 
delete  the  specified  document.  If  not,  block  70  illus- 
trates  the  reporting  of  an  error  and  the  process  termi- 
nates,  as  illustrated  in  block  66.  However,  in  the  event  15 
the  user  requesting  the  document  deletion  does  pos- 
sess  sufficient  authority  to  delete  that  document,  then 
block  72  depicts  the  deletion  of  the  document  and  the 
process  again  terminates,  as  illustrated  at  block  66. 

Referring  again  to  block  54,  if  the  determination  20 
depicted  therein  illustrates  that  the  user  requesting 
the  deletion  of  a  document  has  requested  a  con- 
ditional  delete,  then  block  56  is  utilized  to  illustrate  a 
determination  of  whether  or  not  the  document  in  ques- 
tion  has  been  temporarily  removed  from  the  library  25 
service. 

If  the  document  has  been  temporarily  removed 
from  the  library  service,  then  block  60  is  utilized  to 
illustrate  a  determination  of  whether  or  not  the  defer- 
red  delete  option  has  been  requested.  If  a  deferred  30 
deletion  has  been  requested,  the  process  passes  to 
block  60  wherein  a  determination  is  made  whether  the 
user  in  question  has  requested  a  deferred  deletion  of 
that  document.  If  so,  the  process  returns  iteratively  to 
block  56  until  such  time  as  the  document  has  been  35 
replaced  in  its  associated  library  service.  However,  in 
the  event  the  user  requesting  the  deletion  of  the  docu- 
ment  in  question  has  not  requested  a  deferred  dele- 
tion  of  that  document,  then  block  64  illustrates  the 
halting  of  the  deletion  and  the  reporting  of  this  fact  to  40 
the  user.  Thereafter,  the  process  terminates  at  block 
66. 

Referring  again  to  block  56,  in  the  event  the  docu- 
ment  specified  by  the  user  for  conditional  deletion  is 
present  within  its  associated  library  service,  block  58  45 
illustrates  a  determination  of  whether  or  not  the  docu- 
ment  to  be  deleted  is  currently  in  use.  As  above,  if  the 
document  to  be  deleted  is  currently  in  use,  then  block 
62  illustrates  a  determination  of  whether  or  not  a 
deferred  deletion  of  that  document  has  been  reques-  50 
ted.  If  a  deferred  deletion  of  the  document  has  been 
requested,  the  process  returns  iteratively  to  block  58 
unti  such  time  as  the  document  to  be  deleted  is  no 
longer  in  use.  However,  in  the  event  the  user  in  ques- 
tion  has  not  requested  a  deferred  deletion  of  the  docu-  55 
ment  and  the  document  is  in  use,  as  determined  in  the 
illustration  of  block  62  then  the  deletion  of  that  docu- 
ment  is  halted  as  depicted  in  block  64,  and  a  report  is 

generated  for  the  user  requesting  the  deletion.  There- 
after,  the  process  again  terminates,  as  illustrated  in 
block  66. 

Referring  again  to  block  58,  in  the  event  a  con- 
ditional  deletion  of  a  document  has  been  requested 
and  the  document  has  not  been  temporarily 
removed.from  the  library  service  and  is  not  in  use,  the 
process  passes  from  block  58  to  block  68  wherein  the 
authority  of  the  requesting  user  to  authorize  the  dele- 
tion  of  that  document  is  determined.  As  above,  in  the 
event  the  user  does  not  have  sufficient  authority  to 
delete  the  document  report,  an  error  report  is  gener- 
ated,  as  illustrated  in  block  70.  Thereafter,  the  pro- 
cess  again  terminates,  as  illustrated  in  block  66. 
However,  in  the  event  the  user  in  question  does  pos- 
sess  sufficient  authority  to  authorize  the  deletion  of 
the  document,  block  72  depicts  the  deletion  of  that 
document  and  the  process  terminates  at  block  66. 

Upon  reference  to  the  foregoing  those  skilled  in 
the  art  will  appreciate  that  the  Applicants  in  the  pre- 
sent  application  have  provided  a  method  whereby  a 
document  stored  within  a  data  processing  system 
may  be  ordered  to  be  deleted  and  that  deletion  may 
be  made  conditional  upon  the  document  in  question 
being  present  within  the  library  service  and  the  fact 
that  the  document  is  not  currently  in  use.  In  the  event 
the  document  has  been  temporarily  removed  or  is  in 
use,  the  deletion  of  that  document  is  automatically 
halted  in  accordance  with  the  method  of  the  present 
invention.  However,  the  user  may  also  request  a 
deferred  deletion  of  a  document  such  that  the  deletion 
of  a  document  which  has  been  temporarily  removed 
from  a  library  service  or  a  document  which  is  currently 
in  use  will  be  automatically  deferred  until  such  time  as 
the  document  has  been  returned  to  the  library  service 
or  is  no  longer  in  use. 

While  the  invention  has  been  particularly  shown 
and  described  with  reference  to  a  preferred  embodi- 
ment,  it  will  be  understood  by  those  skilled  in  the  art 
that  various  changes  in  form  and  detail  may  be  made 
therein  without  departing  from  the  spirit  and  scope  of 
the  invention. 

Claims 

1.  A  method  in  a  data  processing  system  having  a 
plurality  of  data  objects  stored  within  a  library  ser- 
vice  for  use  or  temporary  removal  by  a  system 
user,  for  maintaining  data  integrity  during  the 
deletion  of  a  selected  data  object,  said  method 
comprising  the  steps  of: 

determining  if  a  selected  data  object  is  in 
use  in  response  to  a  request  to  delete  said  selec- 
ted  data  object;  and 

automatically  halting  the  deletion  of  said 
selected  data  object  in  response  to  a  determi- 
nation  that  said  selected  data  object  is  in  use. 
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object  has  been  temporarily  removed  from  said 
library  service  comprises  the  step  of  temporarily 
deferring  the  deletion  of  said  selected  data  object 
until  such  time  as  said  selected  data  object  is 
returned  to  said  library  service. 

2.  The  method  in  a  data  processing  system  having 
a  plurality  of  data  objects  stored  within  a  library 
service  for  use  or  temporary  removal  by  a  system 
user,  for  maintaining  data  integrity  during  the 
deletion  of  a  selected  data  object  according  to  5 
Claim  1,  further  including  the  step  of  determining 
if  a  selected  user  has  authority  to  delete  said 
selected  data  object  in  response  to  a  request  by 
said  selected  user  to  delete  said  selected  data 
object.  w 

3.  The  method  in  a  data  processing  system  having 
a  plurality  of  data  objects  stored  within  a  library 
service  for  use  or  temporary  removal  by  a  system 
user,  for  maintaining  data  integrity  during  the  15 
deletion  of  a  selected  data  object  according  to 
Claim  1,  wherein  said  step  of  automatically  halt- 
ing  the  deletion  of  said  selected  data  object  in  res- 
ponse  to  a  determination  that  said  selected  data 
object  is  in  use  comprises  the  step  of  temporarily  20 
deferring  the  deletion  of  said  selected  data  object 
until  such  time  as  said  selected  data  object  is  no 
longer  in  use. 

4.  A  method  in  a  data  processing  system  having  a  25 
plurality  of  data  objects  stored  within  a  library  ser- 
vice  for  use  or  temporary  removal  by  a  system 
user,  for  maintaining  data  integrity  during  the 
deletion  of  a  selected  data  object,  said  method 
comprising  the  steps  of:  30 

determining  if  a  selected  data  object  has 
been  temporarily  removed  from  said  library  ser- 
vice  in  response  to  a  request  to  delete  said  selec- 
ted  data  object;  and 

automatically  halting  the  deletion  of  said  35 
selected  data  object  in  response  to  a  determi- 
nation  that  said  selected  data  object  has  been 
temporarily  removed  from  said  library  service. 

5.  The  method  in  a  data  processing  system  having  40 
a  plurality  of  data  objects  stored  within  a  library 
service  for  use  or  temporary  removal  by  a  system 
user,  for  maintaining  data  integrity  during  the 
deletion  of  a  selected  data  object  according  to 
Claim  4,  further  including  the  step  of  determining  45 
if  a  selected  user  has  authority  to  delete  said 
selected  data  object  in  response  to  a  request  by 
said  selected  user  to  delete  said  selected  data 
object. 

50 
6.  The  method  in  a  data  processing  system  having 

a  plurality  of  data  objects  stored  within  a  library 
service  for  use  or  temporary  removal  by  a  system 
user,  for  maintaining  data  integrity  during  the 
deletion  of  a  selected  data  object  according  to  55 
Claim  4,  wherein  said  step  of  automatically  halt- 
ing  the  deletion  of  said  selected  data  object  in  res- 
ponse  to  a  determination  that  said  selected  data 





EP  0  458  720  A2 

LIBRARY  SERVICE 

DOCUMENT  A  USER  1 

DOCUMENT  B  USER  1 

USER  1 

DOCUMENT  D  USER  2 

DOCUMENT  E  USER  2 

DOCUMENT  F  USER  3 

DOCUMENT  G  USER  3 

r 4 8  

USER  1 

I  L  
4 4  4 2  

USER  2 

4 6  
DOCUMENT  C 

F i g .   2  



EP  0  458  720  A2 

(_  START  ^ K 5 0  

i  r 

DOCUMENT 
DELETE  "c 
REQUEST 

- 5 2  

5 4  
/ D O C U M E N T ^  
TEMPORARILY 
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